Editorial Two-Group Experimental Designs
For centuries, the two-group experimental design has dominated research. The experimental and the control or placebo group have always been used to demonstrate the efficacy of a particular treatment or intervention. They dominate medical research today in both drug studies and surgical interventions. Nursing has used the two-group design for as long as nursing has been doing research. The early research at Yale University School of Nursing was dominated by the two-group design, published in Nursing Research. Many early nurse-researchers made their reputations on the two-group design.
I have a problem with the use of this design in certain forms of nursing intervention research. When this design is used to demonstrate that a specific intervention is better than the "usual ward routines" I worry about the conclusions reached for the study. Frequently, the investigator states unequivocally that this intervention is wonderful because we proved beyond a shadow of a doubt that it was better than the usual ward routines. Yet from what I have found in reading the manuscripts, there wasn't much happening during the "usual ward routines" and almost anything at all would have been an improvement-not necessarily this specific intervention. Quite frequently, the "usual ward routines" involve benevolent neglect of the patient. In other words, the patient doesn't get much time from the staff. On the other hand, patients in the experimental groups always seemed to get a lot of attention during the intervention. Attention from staff should make a difference in patient outcomes. Unless the time allotted to both patient groups is equivalent, it is difficult to conclude that one group improved due to the intervention or to the Hawthorne effect.
Another problem I have with two-group designs is in the random assignment to groups in which the groups are not equivalent on demographic variables such as gender, age, or level of education that might affect the outcome of the experiment. If we have a two-group design in which one group is predominantly male and the other female, we should be worried that gender might influence the outcome of the study. Alternatively, in a patient education study, where one group is better educated or much older than the other group, we have a potential bias built in to the design. Lately, the WJNR has been receiving manuscripts with this basic flaw in the design. For some reason, the principal investigator did not correct the problem during the course of the research but continued collecting data. In the analysis section, the flaw was not corrected statistically and the discussion section never mentioned the problem.
A third problem with the two-group design is in the level of attrition. If, for example, we have a new teaching strategy in which students can opt out of one of the groups and join the other, we have built-in bias in the study. Some studies lose participants over the course of the research in either the experimental or control group, which yields unequivalent groups at the end of the study. There are a variety of reasons for the loss of participants from either the experimental or control group; however, these losses must be addressed in the final analysis of the design. In clinical intervention studies, for example, investigators often offer experimental participants the experimental treatment after the study is over if it turns out the intervention was successful. Participants, like journal reviewers, sometimes move outside the geographical area of the study without notifying the research team. How the investigator handles the problem of attrition in the manuscript is a good indicator of the quality of the research.
At this point you might be wondering if I have anything good to say about two-group designs. Indeed I do! They are a most useful design when we begin to test a new intervention. On the assumption that all humans are similar physiologically, an intervention into an anatomical or physiological variable can be tested in a two-group design. We see these in drug studies or pain studies in which a physiological parameter is being tested. If we use a variable such as blood pressure, however, we know that interpersonal interactions can and do influence blood pressure readings. We would therefore not use blood pressure in an experiment testing two groups in which one group received a 1-hour "therapeutic interview" and the other group left the participant sitting alone on a bench in the emergency room for an hour before taking a blood pressure reading. Knowing the physiology of stress, we could predict which group would have a higher blood pressure even before doing the study. If, instead, we could provide the control group with an equivalent amount of time in a different kind of interview, we could compare to see if it is the "therapeutic interview" that impacts blood pressure or 1 hour spent with a professional that would reduce blood pressure the furthest.
Two-group designs are perfect for testing comparable variables. A twogroup design can be used in testing teaching strategies when only one minor variable is changed within the teaching situation. I was involved in a teaching seminar at The University of Iowa in which the instructors demonstrated our grading styles using two forms of an essay: a typed exam and a hand-written exam. The student's answer was identical. The seminar participants were randomly assigned to two groups. The group grading the typed exam had better overall scores than the group grading the handwritten exam. In other words, the demonstration did not use a complete contrast of exam such as an essay exam and a multiple-choice exam. At the same seminar, we were tested on our attitudes toward individuals using photographs. We were given smiling versus nonsmiling photographs comparing a good-looking individual with a homely individual. We preferred the good-looking individual to the homely one whether or not they were smiling. Another experiment in which I was involved was a test of overhead transparencies-one group receiving well designed transparencies, the other group receiving whatever the teacher usually used to see if learning was enhanced by the quality of the overheads (Van Hoosier, Brink, & Opplinger, 1989) . In other words, a twogroup design is very useful when testing minor variations in variables. For clinical projects in which the investigator wants to test a particular intervention to see if it has any potential at all, a two-group design is a good start for a program of research using that intervention.
I believe that nursing should take drug studies as the role model for all two-group experimental designs. When we examine a drug study protocol we find that all aspects of the study-in both groups-are identical with one important difference-the drug that is in the capsule. All other parameters are identical and no one knows which participant is receiving the treatment or the control. If a physician designed a two-group drug protocol in which one group received the treatment drug and the other group received the "usual ward routines," the study would be laughed out of the funding agency. Nursing studies should be just as meticulous about the study protocol as are drug studies. The only difference would be that the researchers would know which group was receiving which treatment, as most nursing research is interpersonal. If the researcher could blind everyone to which group is receiving which protocol, that would be even better.
Sometimes a two-group design goes horribly wrong despite all the controls built into the design by the investigator. In these cases, the discussion section of the manuscript makes the study worth publishing. In an early volume of the WJNR, we published just such a study in which the principal investigator critiqued her own work. The critique was so thorough, bringing up the necessity of checking mechanical instruments before beginning the study, that it was well worth publishing to bring this very human error to the attention of our nursing research community. I also admired the author, a young novice investigator, for her bravery in presenting her work to a group of seasoned researchers (Risser, Strong, & Bitter, 1980) . A second study that I have always remembered was the work of June Abbey at Utah testing an intervention for shivering post open heart surgery. June's design was letter perfect-what she had not counted on was the interference of the nursing staff in her assignment to groups (Abbey et al., 1973) . These intervention studies were notable for their discussion sections, not for their outcomes. A third study that failed, whose authors I cannot remember in order to cite, unfortunately, also brought up a contaminating factor in their two-group experimental design. The design was a marvelous clinical teaching intervention with great potential to change clinical practice. Unfortunately, both experimental and control group participants waited in the same waiting room and shared their experiences with each other. The control group was forever contaminated. The authors, however, did not discover this problem until they analyzed their data and discovered to their horror that the groups were very similar in their outcomes. To their credit, they went back to the control participants and interviewed them. The interviewees readily admitted they had discussed the research with the experimental participants and were thrilled with their new learning! The researchers were horrified but they too learned from their mistake and taught us as well.
I am only suspicious when the variables are quite unlike each other and the variability is essentially uncontrolled in one group and highly controlled in the other. Experimental designs, by their very nature, are supposed to be highly controlled studies, unlike descriptive designs. All aspects of the research should be similar except for the actual intervention. That is their strength. When we violate that basic rule, we contaminate our own research.
